Abstract. None of the methods described previously provides a solution to the problem that deals with the SSS evaluation of the ground mass which is under the influence of chemically active substances and, in particular, under the influence of peracetic acid. The stress-strain state of the ground mass contaminated with peracetic acid was estimated. Stresses occurring in the ground mass in the natural state were determined after the entry of acid into it and after the chemical fixation of it with sodium silicate. All the parameters of the stress-strain state of the ground mass were obtained under a number of physical and mechanical conditions. It was determined that following the work on the silicatization of the ground mass contaminated with peracetic acid the quantity of strain decreased by 26.11 to 48.9%. The comparison of the results of stress calculations indicates the stress reduction in the ground mass in 1.8 -2.6 times after its fixing.
Introduction
Currently, there is a problem resulting from the ground contamination with industrial effluents directly under industrial buildings, which in turn leads to the swelling of ground bases, the shifting of foundations and the destruction of building structures [1, 2, 5] .
Therefore, when designing it is necessary to take into account the swelling effect on the entire "ground base-foundation-building" system for more reliable operation of the structure.
The existing standards [3, 4] only regulate the design rules for swelling grounds but do not provide an opportunity to predict the further behavior of the ground base in case of chemical contamination.
In addition, not much is known about the behavior of the swelling grounds after their chemical fixation and the stress-strain state (SSS) of the "fixed ground base-foundationbuilding" system.
Analysis of recent studies and publications
The solution to the problem taking into account the joint action of the "ground basefoundation -building" system is explained in the paper [9] . It is proposed to represent the ground mass consisting of the swelling grounds as a linearly deformable medium, to take into account the swelling of the ground base as an additional action that is close in nature to the influence of temperature, and to consider the swelling ground as a material possessing orthotropic properties.
Some authors [8] believe that the finite element method is the most suitable for evaluating the stress-strain state (SSS) of the "ground base -foundation -building" system. As this takes place, it is recommended to simulate separately each of the parts of the system that makes it possible to see changes in the SSS of system and to adjust the decisions taken while performing work.
In papers [6, 7] the methods of accounting for the effect of the ground base swelling on the SSS of the "ground base -foundation -building" system under plane deformation are presented.
Additional pressure caused by the ground swelling as an external load applied to the foundations in the areas of the swelling knoll influence is recommended to be taken into account.
However, none of the methods described previously provides a solution to the problem that deals with the SSS evaluation of the ground mass which is under the influence of chemically active substances and, in particular, under the influence of peracetic acid.
The objectives and tasks of the problem research
The objective of the research is to assess the stress-strain state of a ground mass contaminated with peracetic acid.
The main part of the research
The present research has been implemented as a numerical experiment consisting of a series of calculations for various ground conditions; the four types of ground bases with the four calculated behavioral patterns were under research. Basic hypotheses and assumptions are as follows: the model of the ground base is the model of a linearly deformable half-space.
The specified stiffness characteristics are as follows: Ei -the deformation modulus, viPoisson's ratio, and Pi -the load transferred to the ground base.
Linearly deformable medium is considered; the ground mass with the dimensions of 10×10 m is under the plane deformation. On centre the ground mass perceives a load from the foundation with a width of 1 m (Area 3).
Inside the ground mass there is Area 1 with the dimensions of 5×5 m subjected to the raising of the acid content level and further fixing. The rest of the ground mass is represented by Area 2.
The following calculation schemes are taken into account: -the calculation scheme 1. Areas 2, 3 are the grounds with normal (natural) characteristics. Area 3 is the C16/20 concrete foundation. The load on Area 3 is the concentrated force of 100 tons; -the calculation scheme 2. Area 2 is the ground with normal (natural) characteristics.
Area 1 is the ground with the raised acid content levels. Area 3 is the C16/20 concrete foundation. The load on Area 3 is the concentrated force of 100 tons; -the calculation scheme 3. Area 2 is the ground with normal (natural) characteristics. Area 1 is the ground with the raised acid content level characteristics. Area 3 is the C16/20 concrete foundation made from. The load on Area 3 is the concentrated force of 125 tons; -the calculation scheme 4. Area 2 is the ground with normal (natural) characteristics.
Area 2 is the ground with fixed characteristics. Area 3 is the C16/20 concrete foundation. The load on area 3 is the concentrated force of 125 tons. The coordinates of the model points were specified according to the results of the evaluated amount of the calculation scheme deformation. Transbud-2017 3 Modeling was carried out in the CAD Lira. The finite element model ( Fig. 1 ) was formed from FE21 that was a rectangular element of the linearly deformable medium (beam -wall).
The model included 1.686 points and 1.604 elements. The thickness of elements was arbitrarily set as equal to 1 m.
As a result, the characteristics of the stress-strain state of the ground base were obtained under the four different conditions of contamination and loading.
The main criterion for comparison was taken by the values of shifts along the X, Y and Z axes, as well as the values of stresses arising in the ground mass.
The results of the calculation are illustrated by the fields of vertical shifts of the ground mass ( Figure 3 ) and in a tabular form (Table 2) . Table 2 also shows the stresses arising in the ground mass for four ground groups under conditions specified by the calculation schemes (CS) CS-1, CS-2, CS-3 and CS-4.
From the results of the calculations, the picture (Fig. 2) of the change in the magnitude of the deformation of the ground mass under the four given conditions is clearly visible. After carrying out works on fixing the ground mass contaminated with solutions of peracetic acid the value of deformations decreases by 48.9% for grounds with the parameter L <3%, by 26.11% for grounds with the parameter of L 3 -10%, by 32% for grounds with the parameter of L 10 -30%, by 33.4% for grounds with the parameter of L > 30%. 
Conclusion
1. The evaluation of the stress-strain state of the ground mass contaminated with peracetic acid is performed. 2. As a result of the computer modeling of the ground mass contaminated with the solutions of peracetic acid it is determined that after the fixation of grounds with silicization, the value of deformations decreases by 26.11 -48.9% depending on the ground base type. 3. The comparison of the results of stress calculations indicates the stress reduction in the ground mass in 1.8 -2.6 times after its fixing.
